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Punched-Card Method in Accounting
By Raymond V. Cradit
Field studies of tabulating machine installations show that 
the punched-card method can be applied to a great number of 
statistical and accounting operations. A study as to whether 
this method should be used as against hand or other machine 
methods brings to light certain variables which are fundamental 
in reaching a decision as to the benefits to be derived.
The number of media, number of items, number of classifica­
tions, number of classes in each classification, and the number 
of active classes in each classification have an effect on volume. 
Without sufficient volume it is difficult to justify the punched- 
card method except for purely sentimental reasons.
Volume, the reduction in time for the preparation of reports, 
the subsequent use of the punched card, the legal necessity for 
maintaining records for a certain period of time, the percentage 
of allowable error, unused capacity and the question of capitaliza­
tion of equipment as against the renting of equipment—all these 
are related to costs. The punched-card method must justify 
itself either by reducing costs or by providing better methods of 
control at increased costs. In the latter case the management 
assumes these additional costs because it believes that the 
punched-card method can accomplish the end sought better than 
any other method.
The use of a tabulating service company may or may not be a 
factor in the installation of punched-card equipment. As a 
means of testing the probable results of the punched-card method 
as applied to specific accounting functions in specific industries 
it can be of considerable value, and the probable effects of a 
tabulating-machine installation upon costs, methods of control 
and organization, to some extent, can be pre-determined. In 
other cases the assistance of the tabulating service company may 
be a motivating factor in inducing the adoption of the punched- 
card method without the installation of the equipment. In this 
instance certain risks are eliminated but at the same time others 
are incurred.
In the discussion to follow an attempt has been made to look 
at each factor or variable as though it were isolated from any or 
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all of the others. In a large measure this is impossible. Costs are 
a result dependent upon one, all or a combination of the factors. 
One factor is or may be inter-related to another factor or com­
bination of factors, and these inter-relations vary in degree with 
the kind of business and the kind of accounting function which 
is applied.
It is believed, however, that the following analysis of the factors 
motivating the installation of the punched-card method may indi­
cate the advantages and disadvantages encountered in its 
application to statistical and accounting functions.
As used with the punched-card method, media may be considered 
as the original records of information, either primary or secondary, 
which are used as a basis for transcribing the data by means of 
punched holes in the card.
The number of media used in the accounting operations may 
have a decided bearing upon the question under review, because 
it is tied up with the volume factor. It would be difficult to 
conceive of a situation where punched-card equipment would be 
economical if there were only one hundred media a day to be used. 
A hand-sort of these media into a dozen or more classifications 
could easily be made and the information recorded for each of 
these classifications by hand. It is not probable that there would 
be so great a number of items in each medium that such a situa­
tion as outlined would call for a machine of any kind. Nor is it 
probable that the number of accounting operations in such a 
case would call for anything but a very simple machine.
The fact that the punched card may serve as both primary and 
secondary media is a factor which would not be overlooked. The 
information to be punched in the card is written upon the face of 
the card and from this key punching takes place. This procedure 
is especially applicable to payroll, job costs and physical in­
ventory.
If the original media are bulky and can be destroyed once the 
data are placed on the card this may constitute an argument for 
the use of the punched-card method. It is to be observed, 
however, that if this is done other departments wishing to abstract 
material later must look to the tabulating department for in­
formation. If the original media are not destroyed they may be 
returned to the originating department and filed.
The extent to which media may exist automatically, or may 
be created as a by-product, and the possibility of these media 
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being arranged in proper groups by some previous operation, thus 
enabling the clerk to summarize the data without additional labor 
may lessen the benefits to be derived from the punched-card 
method. For example, a posting of the sales invoices to accounts 
receivable on a geographical basis gives an automatic grouping of 
sales invoices by salesmen or territory.
Items per medium become important according to their nature, 
size and number.
If the items in the media are in terms of both quantity and 
quality—for example, commodity and value—the information 
may be tabulated in one operation.
To obtain this information other than by the punched-card 
method requires several sortings which might easily become 
laborious by the hand-sort method if there were a large number 
of items.
As to the number of items, it is sufficient to say that if there is 
only one item on the media, the media may be hand-sorted and 
if there is more than one item the media may be arranged by the 
exhaust method. Even this latter method has its limitations 
because it does not seem likely that the exhaust method would 
work to an advantage where there were more than three different 
kind of items per medium. It is obvious that the breakdown of 
these items into different classes is the important thing. Con­
cerning the number of items necessary to justify the use of the 
punched-card method, C. Eichenauer says:
“ In general, one will be able to say that the limitation is around 
1,500 accounting operations or items a day. But this figure alone 
is not decisive, for it depends very much on how often the various 
items can be utilized according to the reports to be prepared. A 
factory with one or more products and employing 1,000 men will 
have only a few operations a day, if there are only a few reports 
concerning costs. However, these are likely to be much more 
numerous in another factory with the same number of men if a 
variety of products are being manufactured. Most accounting 
operations occur, in our experience, where a number of similarly 
constructed articles are produced, since in regard to specific cal­
culation and price each series of articles turned out needs special 
attention as to cost and sales price.”
He is speaking primarily about job-cost analysis, but in any 
case the advantage of the punched-card method depends to a 
large extent upon how often and in what way the items are to be 
utilized in the preparation of records and reports.
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The main reason why the punched-card method is particularly 
suited to the census and vital statistics is because of the large 
number of classifications. There will probably be a large number 
of classifications in any statistical compilation, but it does not 
follow that this will be the case in accounting operations. How 
many classifications are necessary in the accounting routine to 
justify the use of the punched-card method is a moot question, 
but Floyd H. Rowland lays down the following dictum:
“One of the first cardinal principles to be kept in mind is that 
it is practically never economical to use a punched card which is 
only going to be sorted once or twice for report purposes, that is 
to say, where practically only one distribution is made.”
This statement is predicated on the theory that when only one 
distribution is made the media are handled once only and the 
use of the punched-card method could not facilitate this handling.
In department-store accounting the sales audit requires only a 
few groupings, and quite often these are merely sub-divisions of 
one main grouping. Totals by salesmen can be made to yield 
totals by departments. A two-way classification here may be no 
reason whatever for saying that the work should be done by the 
punched-card method. Perhaps a three-way distribution or 
classification would not indicate any particular advantage because 
of the limited application of the punched-card method in other 
accounting functions of the department store.
The punched-card method, however, does provide for a central­
ization of records under the minimum requirements of a two-way 
classification and this is considered by many as a distinct ad­
vantage.
Willard J. Graham summarizes the classification controversy 
thus:
“The number of classifications and sub-classifications causes 
more variance of opinion in the selection of a method and a 
machine than any other. The punched-card tabulating men have 
a dictum something like this: ‘When we find three or more clerks 
putting the same information in two or more places, we investigate 
for punched cards.’ It is probable that the situation described 
represents the absolute minimum for such equipment, and some 
would place it much higher. It is easy to be misled at this point 
by disregarding the possibility of combination methods that pro­
duce two or more classifications at one operation. Frequently, 
too, the totals on one run can be used for a classification on a 
second basis without a rehandling of the media. Often one 
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medium may be distributed by a hand-sort method. The devel­
opment of short cuts and summary methods often materially 
reduces the apparent requirements for multi-handling of dis­
tribution media.”1
1 Willard J. Graham, "Distribution Methods—By Hand and By Machine,” The Journal of 
Accountancy, March, 1932, p. 180.
In the following comments “classes” refer to accounts and 
“items” refer to postings.
As has been intimated in the discussion of the number of clas­
sifications, the punched-card method is especially suited to the 
handling of a large number of classes or sub-classes coming under 
different classifications. By the application of the punched-card 
method the handling of the original media more than once is 
eliminated. Furthermore, the number of counters on the tabu­
lator affords greater capacity to handle more classes of data under 
different classifications than does any other machine method. 
Hence, difficulties due to lack of capacity are eliminated and at 
some point where a sufficient number of classes is used the 
punched-card method becomes more economical than any other 
method. Where this point exists must be determined by ex­
periment.
Comparisons of the capacities of the different machines may 
serve as a guide to some extent, but the limitations of machines 
when further expansion is required must be given some weight in 
considering the costs. In the case of punched-card equipment 
there is always the possibility of reducing the size of the tabulator 
from a seven-bank machine to a five-bank or from a five-bank to 
a four-bank when it is found that the number of classes does not 
justify the rental expense of the larger units. In other words, it 
is easier to cut down the size of the tabulator when the number of 
classes is reduced than it is to adapt other machines to an expan­
sion in the number of classes.
The number of active classes as contrasted with the number of 
inactive classes deserves attention when trying to determine the 
probable benefits of the punched-card method. If, for example, 
there are one thousand accounts and ninety per cent of these fall 
into ten classifications, there are machines capable of handling the 
nine hundred accounts, placing them in their respective categories 
and distributing the remaining one hundred accounts through the 
utilization of a miscellaneous register. When, however, the 
number of accounts increases to ten thousand or to one hundred 
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thousand it is obvious that a miscellaneous register does not work 
to an advantage.
With punched-card equipment it is easy to get into the habit of 
requiring too many different classes and sub-classes. Sometimes 
this is done to justify the equipment rental, but the use to which 
these reports are put for control purposes certainly would not, in 
many cases, justify the amount spent for the equipment.
What is true regarding useless classes is also true in respect to 
the number of items or postings in each class. A number of 
classes with few items in each at once raises the suspicion that 
a lot of information is being presented which is of doubtful value. 
Scientific management has yet to progress a long way before it 
can make use of the data provided by making a few postings to a 
large number of accounts.
Executives seem to be agreed that volume is one of the most 
important if not the most important factor to be considered in 
deciding whether or not it will be economical to use the punched- 
card method. But these executives are not always in accord 
as to what constitutes volume. That there is a lot of work to 
be done affords no criterion for measuring volume. From the 
foregoing discussion it should be sufficiently clear that volume 
results not so much from a mass of data as from the manner in 
which these data are distributed or classified.
Volume is directly related to costs. The greater the volume 
up to maximum unit machine capacity the more thinly spread 
will be the overhead which in turn reduces the cost for each 
accounting operation.
In order to determine the available volume it is necessary to 
look at each accounting function that will be recorded on the 
machine. A man who has had considerable experience in the 
installation of punched-card equipment states that a concern 
employing five hundred workers with an average of four jobs a 
day, and using one thousand material requisitions a day has 
sufficient volume to justify punched-card equipment. It is 
assumed that the equipment used in a concern such as this will 
provide for job costs, a daily closing of the jobs, a credit to stores, 
and a complete payroll.
Concerning volume Eichenauer says:
“We thus arrive at the conclusion that even relatively small 
concerns with less than one thousand employees—where an in­
tricate accounting system is employed—can use to an advantage 
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tabulating equipment, assisted by a combination of other kinds 
of machines. Larger enterprises, with one product only—for 
example, coal mines—that have less requirements for accounting, 
will not derive through the introduction of our system a large 
advantage.”
One of the chief arguments of the protagonists of the punched- 
card method is that, assuming a minimum volume to justify the 
installation, the preparation and facilitation of records for 
executive control are speeded up to a greater extent than by any 
other method.
The chief cost accountant of the Republic Steel Corporation 
makes this statement relative to speeding up through tabulating 
equipment:
"Cost analyzing by the operating department has been ad­
vanced about two weeks over our previous closing time, which 
naturally brings to the attention of all concerned any inefficiencies 
which may exist, thereby materially benefiting their current 
month’s costs. Inventory of raw materials, supplies, process and 
finished products is available currently and for early analysis by 
the early closing method. . . . Early closing has automatically 
advanced our final billing for the month from three to four days. 
Final invoicing for the month is being accomplished on the morn­
ing of the first day of the succeeding month. . . . This also ad­
vances the sending of statements to customers to the extent of 
three to four days, and recognizing the volume of billing involved, 
from a dollar and cents standpoint, we get a corresponding 
improvement in our collections to the extent of two to three days.”
While Mr. Knuff gives due credit to the punched-card method 
for its part in enabling an early closing to be effected, he also 
lists sixteen other factors which play a part in bringing about 
an early closing.
He gives support to my contentions regarding certain ob­
served phenomena in punched-card installations which are 
responsible for speed and an early preparation of reports, apart 
from the mechanical equipment itself. These are:
1. The use of punched-card equipment requires better co­
ordination of the accounting functions and results in a 
better scheduling of media from one department or 
several departments to the tabulating department.
2. The fact that the tabulating company frequently furnishes 
a system man with the installation who devotes his entire 
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time for a considerable period results in securing efficient 
operation of the method.
3. Work is speeded up because of specialized labor for both 
the punched-card equipment and other machines used in 
conjunction with this equipment.
4. Tedious and slow hand work is eliminated through the use 
of printed forms and vouchers.
5. Peak loads are eliminated by transferring non-essential 
assistants from one department to another, including 
the tabulating department.
In a mail order concern tabulating equipment was installed 
for inventory control. This, used with “trend buying,’’ which 
is predicated upon a mathematical formula based on the average 
performance of a class of items instead of the individual per­
formance of each item, enabled the inventory to be handled five 
to six days ahead of the previous year’s schedule. Under the 
previous plan it had always been necessary to devote from ten 
to fourteen days after the inventory was taken to complete the 
inventory counts on the stock-record books and to determine 
requirements. With the punched-card method as soon as the 
cards were used for inventory they were used for running the 
stock-record sheets.
Eichenauer shows that the following time-saving resulted in 
preparing reports, based upon the wages of one hundred men, 
when the punched-card method was used with adding machines:
1. The monthly payroll department showed a saving of eight 
working days. Twelve working days previously required 
were reduced to four working days.
2. The cost department showed a saving of seven working 
days. Eleven working days previously required were 
reduced to four working days.
3. The combined saving of fifteen working days was based on 
settlements every ten days.
4. The time for work to be done in the accounting department, 
however, remained the same.
The subsequent use of the punched cards following their 
utilization for daily and monthly records and reports is a factor 
worthy of more emphasis than is usually given it. Merely to 
say that “the cards are filed for further analysis” is insufficient. 
The probabilities as to what will constitute this “ further analysis,” 
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its effect upon costs and the actual value of these subsequent 
reports must be known. One should never become so enthusi­
astic over the punched-card method that it might be said as was 
said of one executive: “He would use it (punched-card equip­
ment) to wash windows if possible.”
In spite of the alleged misuse of the punched-card method, 
it is less probable that subsequent information of little value will 
be abstracted, than that a multiplicity of reports in the routine 
operations will be obtained. This is because in routine account­
ing operations it is easy to draw off information otherwise not 
obtained without an excessive number of sortings or without a 
complete re-plugging of the machine. Subsequent reports may 
call for a grouping of the cards in such a way as to require a large 
number of sortings and either a new arrangement of the plug 
board or a new multiple translator.
Furthermore, subsequent use of the cards depends upon their 
availability. This means that they must be stored near at hand. 
Once the cards have been placed in the dead file, they may be 
moved to less expensive storage quarters. Only a real need for 
their use will justify their being kept in the tabulating department.
In installations where punched-card equipment is being ap­
plied to accounts receivable, the cards are subsequently used to 
prepare a history of customers’ accounts and to abstract a detail 
aged trial balance. The first of these reports gives the relative 
activity or inactivity of the customers’ accounts as well as the 
amount of the merchandise purchased, the amount paid and the 
amount due. The second report makes it possible to determine 
the age of the different items in the customer’s account by 90-, 
60-, and 30-day periods.
What may be a subsequent use of punched cards for one firm 
may be a current use of the cards for another. This is often 
true in case of sales analyses. In sales accounting the punched 
cards may be used primarily for a sales item register, a tabulation 
of orders for production control, a tabulation of invoices, a 
tabulation of back orders and a tabulation for perpetual in­
ventory control. Or the cards may be used primarily for a 
combination of these reports. It is, therefore, probable in most 
cases that the sales analysis made at the close of the month— 
or at any time, for that matter—is in effect a subsequent use of 
the punched cards, because reports are obtained that would not 
be obtained in many instances with other machine methods.
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In considering subsequent use of cards as a factor in deter­
mining the installation of the punched-card method the ac­
countant should not overlook the field of cost accounting. By- 
regrouping the cards, after use for daily and monthly reports, 
it is possible to obtain important cost data.
It should be stated that, inasmuch as the punched card is the 
most expensive original medium used in any accounting method, 
the economies of the method should be based upon regular ac­
counting operations. If such economies are established the fact 
that subsequent reports may be obtained as a by-product may 
cause the punched-card method to be preferred.
Granting the legal necessity for maintaining records or reports 
or media for a given period of time, the advantage accruing 
from the punched-card method must be determined by how 
readily the information may be abstracted and by the com­
parative cost of abstracting such information by other machine 
methods. The fact that such information can be obtained by 
mechanical means when the punched cards are already available 
does offer an argument in favor of the punched-card method, 
and it is a factor which will be weighted according to the amount 
of information required by the regulatory bodies and the fre­
quency of the calls for such information. The contention that 
punched cards are bulky and require considerable storage space 
may be offset by the fact that the card serves as original, thus 
permitting the records from which the information was trans­
scribed to be discarded.
Even though the punched-card method utilizes equipment 
which is highly automatic, errors are made. These errors occur 
most frequently in key punching. Some of them are due to the 
operator’s inability to read the data on the original media. In 
other cases the data are properly read but improperly transcribed. 
If the fault is inherent in the operator, then, of course, the same 
kind of errors would probably be made regardless of what kind 
of machines were used in transcribing data from the original 
media to other instruments.
But it must be admitted at the outset that the punched-card 
method does involve some peculiar conditions in transcription 
which are present to a less degree, if at all, in other machine 
methods. One of the fundamental principles underlying the 
whole punched-card method is that commodities, states, cities, 
names, accounts, departments, and what not, may be reduced 
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to a code and by the use of a few figures be described upon the 
card. It is by means of this coding principle that cards can be 
sorted and resorted expeditiously into any desired groupings and 
the results can be tabulated.
Certain safeguards are designed to eliminate and to catch 
errors in coding. Standardized codes as simple and practical as 
can be devised are available. These are made up for states, 
counties, and all cities of two thousand, five hundred minimum 
population in the United States. The elimination of auxiliary 
codes, making use of a letter arrangement, and the issuance of 
charts of accounts, commodities, workers, etc., and the appro­
priate uniform code help to place coding on a practical basis.
On the mechanical side, there is always the possibility of 
checking the code or other data taken from the original media by 
use of the verifying punch. This is an expensive and time­
consuming task in any case, because it is a repetition of the 
punching process. As an alternative one may group the cards 
and run a steel needle through the punched holes designating the 
code or may print the punched information at the top of the 
cards by running them through the interpreter.
Concerning the degree of error allowable in distribution 
methods Professor Graham says:
“All methods of proof involve some type of repeated effort and 
therefore cost money. Some proofs are more accurate than 
others—and cost more money. Increased accuracy of informa­
tion usually means increased value, but not always. Frequently 
approximations can be obtained at much less cost than proof-to- 
the-cent accuracy and may serve the purpose as satisfactorily. 
It is difficult in any given case to draw the line at which increased 
accuracy ceases to be worth its cost.’’
No one seems to know how expensive are methods of proof, nor 
what is the percentage of allowable error, nor what percentage of 
errors occur when the punched-card method is used as contrasted 
with other machine methods doing exactly the same kind of work.
In the tabulation of the census and in other large statistical 
compilations it is probably safe to say that were not tabulating 
equipment used the errors would be so great that the published 
statistics would be of little value. Obviously, in these instances 
units are being dealt with as such, not in terms of dollar value, 
and consequently the allowable percentage of error would be 
higher than in regular accounting operations.
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In all punched-card installations there will be some unused 
capacity. This may be on the part of the working force or on 
the part of the machines. Whether this is important or not 
depends on the amount of unused capacity.
Time losses must occur. For example, the tabulator pre­
sumedly operates at the capacity of one hundred and fifty cards 
a minute. On the basis of an eight-hour day, theoretically, 
seventy-two thousand cards will be tabulated, assuming maximum 
efficiency. It is also assumed that the operator will spend every 
second at the machine and that the tabulation is of mass material.
But even though the operator did spend every second at the 
machine there would still be time losses. In the first place, five 
hundred cards at a time constitute an efficient feeding. This 
requires an average of five seconds. On the basis of one hundred 
and forty-four feedings a day the time lost is twelve minutes. 
The theoretical output is reduced .25 per cent or one thousand, 
eight hundred cards, bringing the total down to seventy thousand, 
two hundred cards a day.
If this were all the time that was lost the consideration of unused 
capacity could be passed over without further comment. But 
there is unused capacity resulting from the servicing of the 
machine. Servicing requires time—considerable time—espe­
cially for the tabulator.
In the third place, some time is lost on account of card jams. 
These jams occur usually on the tabulator and the sorter, because 
cards which have been frequently handled are used. New 
cards are fed into the key punch without difficulty. The time 
lost by card jams results not so much from the extracting of the 
cards but from the possibility that new cards will have to be 
made.
In the fourth place, unless the tabulator uses a multiple trans­
lator, time is lost in plugging the machine. How much time is 
thus lost naturally depends upon what rearrangements are nec­
essary to prepare different daily and different monthly reports. 
Monthly reports may require an almost complete rearrange­
ment of the plug board. Efficiency can be obtained by setting 
up plug charts for the different applications. Strange to say 
these charts are not always utilized.
In the fifth place, there is some unused capacity because all 
tabulating machines do not tabulate at the claimed rate of 150 
cards a minute nor list at the rate of 75 cards a minute. Un­
283
The Journal of Accountancy
doubtedly all punched-card equipment could be driven at the 
advertised speeds, but there is a feeling that it is better to have 
the machines running too slowly than too fast.
A study of the unused capacity on the tabulator as compared 
to the operator’s total time, and the unused capacity on the 
sorter as compared to the total tabulating hours, for a period of 
one month in a small installation, showed that the tabulator was 
utilized 77.53 per cent of the operator’s total time and the sorter 
was utilized 16.88 per cent of the tabulator time. It is not claimed 
that any accurate generalizations can be made from this study.
To make the cost schedules for different machine installations 
comparable it is necessary to reduce each one to a basis of present 
worth, through an adaptation of “compound interest” formulas.
For the punched-card installation it is assumed that four 
pieces of equipment are necessary, entailing a monthly rental of 
$288.50, payable in advance. It is also arbitrarily assumed 
that the equipment is to be capitalized at six per cent for 96 
months.
To determine the amount of money to be set aside now to pay 
the monthly rental for 96 months it is necessary to solve the 
following:
R-l is found by dividing the interest rate, .06 by 12 (the 
number of months) and R to the 95th power is found by referring 
to compound-interest tables.
The complexity of punched-card equipment and the required 
fineness of adjustment calls for an available force of skilled 
mechanics capable of keeping the machines in perfect order. A 
sufficient force of mechanics must be maintained to carry on 
periodic inspections and to make the necessary adjustments. 
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Obviously, only the company furnishing the equipment can as­
sume the responsibility of providing such service, and it is 
essential that a certain portion of the rental price include the 
cost of the service. The exact amount which should be charged 
to the various machines is not known, but for purposes of il­
lustration it is assumed to be one-half the monthly rental charge 
for each machine.
Using the same formula as above but substituting $144.25 for 
$288.50, $11,031.75 is found to be the amount which if set aside 
now and compounded at the monthly rate of .005 each month 
will provide 96 rentals of $144.25 each. When the last payment 
is made the fund will be exhausted.
The sums of money required for the machine rentals may be 
compared to the amounts required when machines are purchased 
outright. Let us assume that $10,000 worth of calculating and 
bookkeeping machines is purchased, and that after eight years 
all will be discarded. The estimated scrap or trade-in value at 
that time is estimated to be $1,000. The present-worth formula is:
= 101)
= $9,372.59
Clerk hire, supplies and other direct expenses for each in­
stallation under consideration should also be reduced to a basis 
of present worth in order to make all costs comparable.
By giving proper weight to the factors here discussed the comp­
troller may reach a decision as to whether or not his accounting 
routine is favorable for the application of the punched-card 
method. One factor may be given great weight in one case and 
very little weight in another. Circumstances must be considered.
There are times when the evidence is overwhelmingly in favor 
of punched-card equipment, and there are other times when it is 
overwhelmingly in favor of other machine or hand methods. In 
some cases the evidence accumulated affords no basis for making 
an intelligent selection of equipment. It is in these cases that 
experiments must be made before it can be said that there is one 
“best” method.
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